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PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please enter the following Amendment to the application prior to calculating the filing fee. 
Attached hereto as "ATTACHMENT A" is a marked-up copy showing the changes made 
to the above-identified patent application by the present Amendment. 

IN THE SPECIFICATION 
Please replace the current specification with the substitute specification attached hereto. 

IN THE ABSTRACT 

Please delete the abstract in its entirety and replace therefor the abstract attached hereto. 

IN THE CLAIMS 

Please cancel claims 1-7. 

Please add the following new claims 8-14: 

8. (New) A transition from a waveguide to a microstrip, comprising: 
a substrate including a plurality of ground surfaces superimposed on one another, the 
microstrip extending on said substrate; and 
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a plurality of through-contacts providing electrical connectivity to said plurality of ground 
surfaces; 

wherein the waveguide includes a waveguide wall with an opening therein, said substrate 
projecting through said opening into the waveguide such that at least a portion of the microstrip is 
disposed within the waveguide, at least one of said plurality of ground surfaces being in contact 
with said waveguide wall 

9. (New) The transition of claim 8, further comprising a through-plating in said substrate 
at an end of the microstrip, said through-plating disposed within the waveguide; wherein said end 
of the microstrip acts as an antenna. 

10. (New) The transition of claim 8, wherein said plurality of ground surfaces include a 
first ground surface and a second ground surface, said first ground surface being superimposed on 
a surface of said substrate adjacent to a side of the microstrip and said second ground surface 
being superimposed on a surface of said substrate adjacent to an other side of the microstrip, said 
first and second ground surfaces being in contact with other of said plurality of ground surfaces via 
at least one of said plurality of through-contacts. 

11. (New) The transition of claim 8, further comprising: 
at least one screw; and 

a support disposed proximate said waveguide wall, said substrate being fixedly connected 
to said support by said at least one screw; 

wherein said at least one screw extends through said plurality of ground surfaces making 
electrical contact between said ground surfaces and said support. 

12. (New) The transition of claim 1 1, further comprising a conductive ribbon, wherein 
said at least one screw lies with its head on one of said plurality of ground surfaces applied to an 
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upper side of said substrate adjacent the microstrip, said conductive ribbon connected to said 
waveguide wall and clamped between said head of said at least one screw and one of said plurality 
of ground surfaces. 

13. (New) The transition of claim 10, further comprising: 
a projection of said waveguide wall; and 

at least one conductive elastic body being inserted between said projection and at least one 
of said first ground surface and said second ground surface. 

14. (New) The transition of claim 1 1, further comprising: 
a projection of said waveguide wall; and 

at least one conductive elastic body being inserted between said projection and said at least one 
screw. 

REMARKS 

In compliance with MPEP § 608.01(q), Applicants submit that no new matter has been 
added in the substitute specification attached hereto. Applicants have included a marked-up copy 
of the original specification, the changes indicated therein corresponding to the changes 
implemented in the substitute specification. 

In the event Applicants have overlooked the need for an extension of time, an additional 
extension of time, payment of fee, or additional payment of fee, Applicants hereby conditionally 
petition therefor and authorize that any charges be made to Deposit Account No. 20-0095, 
TAYLOR &AUST, P C. 
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Should any question concerning any of the foregoing arise, the Examiner is invited to 
telephone the undersigned at (219) 897-3400. 

Respectfully submitted, 

77 / 

Todd T. Taylor 
Registration No. 36,94f 

Attorney for Applicant 
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TAYLOR & AUST, P.C. 
142 S. Main Street 
P.O. Box 560 
Avilla,IN 46710 
Telephone: 219-897-3400 
Facsimile: 219-897-9300 

Enc. : Return postcard 
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Title: TRANSITION FROM A WAVEGUIDE TO A MICROSTRIP 
Application Serial No. : Group: Examiner: 



ATTACHMENT A: 
MARKED-UP COPY SHQWTNG AMENDMENTS 



TN THE SPECIFICATION 
Attached herewith is a marked-up copy of the specification. 

IN THE CLAIMS 

Please cancel claims 1-7. 

Please add the following new claims 8-14: 

8. (New) A transition from a waveguide to a microstrip, comprising: 

a substrate including a plurality of ground surfaces superimposed on one another, the 
microstrip extending on said substrate; and 

a plurality of through-contacts providing electrical connectivity to said plurality of ground 
surfaces; 

wherein the waveguide includes a waveguide wall with an opening therein, said substrate 
projecting through said opening into the waveguide such that at least a portion of the microstrip is 
disposed within the waveguide, at least one of said plurality of ground surfaces being in contact 
with said waveguide wall 

9. (New) The transition of claim 8, further comprising a through-plating in said substrate 
at an end of the microstrip, said through-plating disposed within the waveguide; wherein said end 
of the microstrip acts as an antenna. 

10. (New) The transition of claim 8, wherein said plurality of ground surfaces include a 
first ground surface and a second ground surface, said first ground surface being superimposed on 

a surface of said substrate adjacent to a side of the microstrip and said second ground surface 
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Application Serial No. : Group : Examiner: 

being superimposed on a surface of said substrate adjacent to an other side of the microstrip, said 
first and second ground surfaces being in contact with other of said plurality of ground surfaces via 
at least one of said plurality of through-contacts. 

1 1 . (New) The transition of claim 8, further comprising: 
at least one screw; and 

a support disposed proximate said waveguide wall, said substrate being fixedly connected 
to said support by said at least one screw; 

wherein said at least one screw extends through said plurality of ground surfaces making 
electrical contact between said ground surfaces and said support. 

12. (New) The transition of claim 1 1, further comprising a conductive ribbon, wherein 
said at least one screw lies with its head on one of said plurality of ground surfaces applied to an 
upper side of said substrate adjacent the microstrip, said conductive ribbon connected to said 
waveguide wall and clamped between said head of said at least one screw and one of said plurality 
of ground surfaces. 

13. (New) The transition of claim 10, further comprising: 
a projection of said waveguide wall; and 

at least one conductive elastic body being inserted between said projection and at least one 
of said first ground surface and said second ground surface. 

14. (New) The transition of claim 11, further comprising: 
a projection of said waveguide wall; and 

at least one conductive elastic body being inserted between said projection and said at least one 
screw. 
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5 Transition from a waveguide to a microstrip 



-- State of the-Ar t — • 

The presoat invention relates to a transition from a waveguide to a 
10 microstrip, wfce»ia^rr.icrosci? extending^:! a substratgprojecW 5 

through an opening into^\waveguide and a ground line associated wife M^^j zMa 1 
,lhejnic,c^tri p contacts th gJKaveguide- wall, 

pa-s c/ •. fx : o 'A, ^ -H-*. '/ «Jl « v t» 

S^eh^transition from a waveguide to a microstrip is known from US 
10 5,202,648. ferShis^Kaeetie^ ^micrcstr.p^extend^n ^sey^pper side of 



fee/isubstrate and feeflassociated ground line_consist*if a conductive 

^ surface on^h^oppositeisubstrate^ie which - contacts the waveguide wall 

' A One weak point of transition s bor . voon a waveguide and a contact strio 
< , . . . . „ -f-W 

designed in this way^a reflection attenuation ^^we^is frequently too low 

20 and-a4e* a transmission attenuation which is too high. 



JUJL 



-fe4s-*h e underlying , c& j^c^^^ a transition ef-the* 

k ind first m e ntioned which has the highest possible reflection attenuation 
and the lowest possible transmission attenuation. 



25 
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k % 

-fe-aeeerddiiou cnth ciann Irr&e ground line associated with My^nicrostrip ^ciujo^ 
-e©»««es-of a plurality of ground surfaces superimposed on one another «Jl o-f 
which «±i contact one another by- me^tps of through-contacts in'tiR <v 
substrate. The multi-layer ground line produces a more favorable field 
conversion from the microstrip to the waveguide, jjPhereby a high reflection 
attenuation and a low transmission attenuation h dsth for ttie f j-ransitiurr ■ 



Mr 



-Adw-artafeouTfu^^ 

S inor/l^hrcu^lating is provided in the substrate at the end of the 
microstrip flptiag as an antenna andjsroject^mtc the waveguide,/|he 
transition bandwidth become s larger, ju^kw^-tcJ r 

To be ablo - to make a good contact between the^pound line and the 
waveguide wall, it is expedient for ground surfaces to be aoclied to the 
substrate^both sides^next to the microstrip and for these ground 
surfaces to be in contact with the o&*c ground surfaces/superimposed on 
one another in the substrate via through contacts (vias). Advantageously, 
the substrate is fixe^by at leas: ens screwjbr. a supporter, the waveguide 
walV^wh jhe screw beiajguided through the ground surfaced** 
electrical contact bei&g^nade between thejs^and the support 0tU **^ fe "" r 

A low transmission attenuation is achieved in thay ghe at least one screw U^; ^ 
4tes-wi&i its head on one of the ground sunace^ppiied to the upper 5rJu_ cJ_ 
substrate std o-a t t ho c:de next to the microstrip and in thatj fixonducdve 
ribbon^sty&connected to the waveguide wall/ ^a^d^tween° 'the b **^ 
screw head and the ground surface. Alternatively to this* at least one 
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conductive elastic body e&^-be inserted between one of the t^jground 
surfaces located to ti%^side of the microstrip and a projecuorabf the 
waveguide wall projecting over the ground surfaces . M 0 roovc raa 
conductive elastic body can be pressed JgL between the head oj^the at least 
one screw and the projection of the waveguide wall, ; . 

3; 

% 
t 

Drawing ^ 



10 The invention will be described in more detail in the following with 

reference to a plurality of embodiments shown in the drawing. There are 
shown: 

Figure 1 a perspective illustration of a transition from a waveguide to a 



|» 15 microstrip; 



rs 

<SSST 

in . 



Figure 2 a longitudinal section A-A through the transition; and 



Figure 3 a cress-section 3-B through the transition. 



TWT^\***^ D<*3e*"5fci>M. o^ltjuU^^T*^ 
20 -^Desc riptio n o f- e gtfa o Uii neT ns~ — ~ — — * ! — — ! — 

A^canj3_e^e.eii.iram-4hc - per s pec rivers ch^ma^i^diagpa^H4n Figppe 1, a* %\ li^T^Xr^ 

# v microstrip 2 e^&s**4s on a multi-layer substrate 1. ^iS^ening 4 is located 

in a side wall of waveguide 3 and ^? tongue 5 ke a wd a t t&cft substrate ( 

25 projects -through-it into *fre waveguide 3. The <»d/£f sfee waragardft 2 ouUtcA 

extending on-£kr tongue 5 a^#*e^fer antenna 5 for co upling the l^k^cA c^^-pi^s cv 

waveguide field to 4hc micros trid/anc/ or vice versa. 

*2_ 
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-As-shewn, i n m ore riet ai t- m Figv«es.2 and 3 Awo ground surfaWs 7 and 8 oj^cL 

$'J-e-t4- i sift ' 

are applied to the upperisubstrate^skte next to4£e microstripMmdriir 

addition, ^plurality of ground surfacesftare superimposed ontorfe another 
within -fee- multi-layer substrat^sd^fl^veithe same grounolpotentiai. 
5 -^^(cross-section B-B, through fee- waveguide 3 into-fee substrate 1 
shown in Figwe 3 shows -fee* multi-layer ground surfaces 9 within -fee- 
substrate 1. . 



.0 



- ! Fhe is.ngitudir.al section A-.<&shown in Fig«re-2 shows two symmetrical 
ground sunaces 7 and 8. at to t h feidesf oi fermicrostriD 2. Tkwe&ound 
surtaces 7 anc 8^ on me uppe^suostrat^side are connected in an 
electrically conductive manner by a plurality of through-contacts 10 to the* 
other ground surfaces ^superimposed on one another within-fe®. 
substrate 1. The position^ and spacing^ o:\iisS through-contacts 10 are- .• . 
selected such that a field propagatiorynto the intermediate areas between 
the ground surfaces of fee- multi-layer substrate J;is prevented, since the 
function of circuits ; arranged in ^ individual substrate layer^eotdd 
feereby^feerinterfered with. 



0 ;Phe(^round surfaces 9 of life substrate 1, preferably project some tenths of 

"H\«.>/e-Se'-j tv> _ 

a millimeter into fee waveguide 3, ia-ef d c ? *e-increasq(the positional 
tolerance ofJ^-substrate 1 with respect to -fee waveguide 3. The field 
configuration beneath fee microstrip 2 in fee waveguide 3 closely depends 
on the position of «h« ground surfaces 9. If the position of fee substrate i 
5 is «eu slightly changedr-fesa the field remains unchanged due to the 
positional tolerance of fee ground surfaces 9. At an operational frequency 
of, for example, 10 GHz, a penetration depth of fee-ground surfaces 9 into 
fee-waveguide 3 of 0.5 - 1.0 mm is appropriate. • • 
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-?he!Hiulti-layer substrate 1 forms a large/ virtual ground, whcrcbv a field 
configuration arises which is better transformed into a waveguide wave. 
The field is- nam&l y shaped more intensely into a field component of the 
fundamental wave type of waveguide^by the larger expan^m of the 
ground (due to the many ground surfaces^ tacked on top of qjaj-another] 
in the direction of the broad side of -fee waveguide 3. mU 

mi 

-*» ; 

In can be seen from Figures 2 and 3 that a througi^Iating 1 1 is provided 
at the end of the antenna 6 of *ke microstrip 2 extending on the substrate 
tongue 5. Tfeis^rougljlating 1 1 at the end of 4he- antenna 6 of the* 
microstrip^results in a broadening of the frequency band of the transition 
from &e waveguide 3 to «he microstrip 2 . ?he IhroughAGo££? 1 1 ; at the 
end of antenna 5, abc beunrn^ larger due to the thicker design of fee- 
substrate l } which contributes to a more favorable conversion of the 
microstrip field into the waveguide field. ; 

^^teeSubstrate 1 is fixed to-ar£ u PP ort 14 beneath i^Gpening^4 and — 

st a rting from the waveguide weH by moo.no o: at least one scre^ there h&\^ 

-are two screws 12 and 13 in the embodiment shown in Figure 2. in this 

c onnection, the £crews 12 and 13 lie with their heads on the-ground 

surfaces 7 and 8 appli ed to - the oide next to -the microstrip 2 and scire watt**- J //J 

make an electrical contact between the ground surfaces 7 and 8 and-efe^ 

ground surfaces 9 superimposed on one another in -the substrate 1 and 

fee waveguide wall 14. Since ^poritact is additionally made between the- 

ground lines 7 and S applied to the upoer side of -fee substrate Land *hc-~ 

Hi J ~ J 

waveguide wal^the transmission attenuation of the transition is reduced. 

This contact can, as shown in Figure 2, be made by two conductive 



i 
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ribbons 15 and 16, which are clamped at one end between tbejgeads of-#re- 
screws 12 and 13 and-£he conductive surfaces 7 and 8 and a|||ieir other 
end in^he parting plane 17 of s^re waveguide 3^^io i^ \ ^ o f tjm. half 

shells. jm 

M 

Figure 3 shows another variant foijfth^/contact of^e-ground 'surfaces 7| 8 - 
and screws 123 13: with &e waveguide wall/ Hero, th e \4aveguide 3 has a 
wall projection 18 above isr opening 4 which projects over^fee"'ground 
surfaces 7 and 8 on the upper side of substrate 1,. One or^ more 
conductive elastic bodies 19 are clamped b e twe e n-*fce- ground surfaces 7 
and 8 on the uppe^ubstratq^e ar-d wall projection 18. One or more 
conductive elastic bodies 20 can also be pressed between the heads of xfee- 
screws 12 and 13 and the wall projection 18. 
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TRANSITION FROM A WAVEGUIDE TO A MICROSTRIP 
BACKGROUND OF THE INVENTION 

1. Field of the invention. 

The invention relates to a transition from a waveguide to a microstrip, and more 
particularly, to a microstrip extending, on a substrate, projecting through an opening into a 
waveguide and a ground line associated therewith. 

2. Description of the related art. 

A transition from a waveguide to a microstrip is known from U.S. 5,202,648. Wherein, a 
microstrip is extended on an upper side of a substrate and an associated ground line, consisting 
of a conductive surface on an opposite side of the substrate, contacts the waveguide wall A 
problem is that a waveguide and a contact strip designed in this way has a reflection attenuation 
that is frequently too low and a transmission attenuation which is too high. 

What is needed in the art is a transition, which has the highest possible reflection 
attenuation and the lowest possible transmission attenuation. 

SUMMARY OF THE INVENTION 

A ground line associated with a microstrip includes a plurality of ground surfaces 
superimposed on one another all of which contact one another by way of through-contacts in a 
substrate. The multi-layer ground line produces a more favorable field conversion from the 
microstrip to the waveguide, thereby a high reflection attenuation and a low transmission 
attenuation results. 

A through-plating is provided in the substrate at the end of the microstrip which acts as 
an antenna and which projects into the waveguide, thus transition bandwidth is enlarged. 

To make a good contact between the multi-layer ground line and the waveguide wall, it is 
expedient for ground surfaces to be applied to the substrate on both sides thereof, next to the 

1 
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microstrip and for these ground surfaces to be in contact with the ground surfaces, that are 
superimposed on one another in the substrate via through-contacts (vias). Advantageously, the 
substrate is fixed, by at least one screw, on a support, on the waveguide wall. The screw is 
guided through the ground surfaces to the support and electrical contact is made between the 

5 ground surfaces and the support. 

A low transmission attenuation is achieved by way of the at least one screw having its 
head on one of the ground surfaces, which is applied to the upper side of the substrate, next to 
the microstrip and by way of a conductive ribbon that is connected to the waveguide wall, the 
conductive ribbon being clamped between the screw head and the ground surface. Alternatively, 

10 at least one conductive elastic body is inserted between one of the two ground surfaces located to 
each side of the microstrip and a projection of the waveguide wall projecting over the ground 
surfaces. Further, a conductive elastic body can be pressed between the head of the at least one 
screw and the projection of the waveguide wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 The above-mentioned and other features and advantages of this invention, and the 

manner of attaining them, will become more apparent and the invention will be better understood 
by reference to the following description of embodiments of the invention taken in conjunction 
with the accompanying drawings, wherein: 

Fig. 1 is a perspective illustration of a transition from a waveguide to a microstrip; 

20 Fig. 2 is a longitudinal section A- A through the transition; and 

Fig. 3 is a cross-section B-B through the transition. 

Corresponding reference characters indicate corresponding parts throughout the several 
views. The exemplifications set out herein illustrate one preferred embodiment of the invention, 
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in one form, and such exemplifications are not to be construed as limiting the scope of the 
invention in any manner. 

DETATTJyD DESCRIPTION OF THE INVENTION 
Referring now to the drawings, and more particularly to Fig. 1, there is illustrated a 
microstrip 2 on a multi-layer substrate 1. Opening 4 is located in a side wall of waveguide 3 and 
tongue 5, of substrate 1, projects into waveguide 3. The portion of microstrip 2 which extends 
on tongue 5 is antenna 6 which couples a waveguide field to microstrip 2 and/or vice versa. 

Now, additionally referring to Figs. 2 and 3 there is shown two ground surfaces 7 and 8, 
which are applied to the upper side of substrate 1 next to microstrip 2. A plurality of ground 
surfaces 9 are superimposed on one another within multi-layer substrate 1 each having the same 
ground potential Cross-section B-B, through waveguide 3 into substrate 1, shown in Fig. 3 
shows multi-layer ground surfaces 9 within substrate 1. 

Longitudinal section A- A, shown in Fig. 2, shows two symmetrical ground surfaces 7 and 
8, respectively, along each side of microstrip 2. Ground surfaces 7 and 8, on the upper side of 
substrate 1, are connected in an electrically conductive manner by a plurality of through-contacts 
10 to other ground surfaces 9, which are superimposed on one another within substrate 1. The 
position and spacing of through-contacts 10 are selected such that a field propagation, into the 
intermediate areas between the ground surfaces of multi-layer substrate 1, is prevented since the 
function of circuits arranged in individual substrate layers, are thereby interfered with. 

Ground surfaces 9 of substrate 1, preferably project some tenths of a millimeter into 
waveguide 3, thereby increasing the positional tolerance of substrate 1 with respect to waveguide 
3. The field configuration beneath microstrip 2 in waveguide 3 closely depends on the position 
of ground surfaces 9. If the position of substrate 1 is slightly changed the field remains 
unchanged due to the positional tolerance of ground surfaces 9. At an operational frequency of, 
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for example, 10 GHz, a penetration depth of ground surfaces 9 into waveguide 3 of 0.5 - 1.0 mm 
is appropriate. 

Multi-layer substrate 1 forms a large virtual ground, whereby a field configuration arises 
which is better transformed into a waveguide wave. The field is shaped more intensely into a 
5 field component of the fundamental wave type of waveguide 3 by the larger expansion of the 
ground (due to the many ground surfaces 9 stacked on top of one another) in the direction of the 
broad side of waveguide 3. 

It can be seen from Figs. 2 and 3 that a through-plating 1 1 is provided at the end of 
antenna 6 of microstrip 2 extending on substrate tongue 5. Through-plating 1 1 at the end of 
1 0 antenna 6 of microstrip 2 results in a broadening of the frequency band of the transition from 
waveguide 3 to microstrip 2. Through-plating 1 1, at the end of antenna 6, is large due to the 
thicker design of substrate 1, which contributes to a more favorable conversion of the microstrip 
field into the waveguide field. 

Substrate 1 is fixed to support 14 beneath opening 4 by at least one screw; there being 
15 two screws 12 and 13 in the embodiment shown in Fig. 2. Screws 12 and 13 lie with their heads 
on ground surfaces 7 and 8 next to microstrip 2 and screws 12 and 13 make an electrical contact 
between ground surfaces 7 and 8 and ground surfaces 9 superimposed on one another in 
substrate 1 and waveguide wall 14. Since electrical contact is additionally made between ground 
lines 7 and 8, applied to the upper side of substrate 1, and waveguide wall 14, the transmission 
20 attenuation of the transition is reduced. This contact can, as shown in Fig. 2, be made by two 

conductive ribbons 15 and 16, which are clamped at one end between the heads of screws 12 and 
13 and conductive surfaces 7 and 8 and at their other end in parting plane 17 of waveguide 3, 
including two half shells. 
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Fig. 3 shows another variant for effecting the electrical contact of ground surfaces 7 and 
8, and screws 12 and 13, with waveguide wall 14. Waveguide 3 has a wall projection 18 above 
opening 4 which projects over ground surfaces 7 and 8 on the upper side of substrate 1 . One or 
more conductive elastic bodies 19 are clamped between ground surfaces 7 and 8 on the upper 
side of substrate 1 and wall projection 18. One or more conductive elastic bodies 20 can also be 
pressed between the heads of screws 12 and 13 and wall projection 18. 

While this invention has been described as having a preferred design, the present 
invention can be further modified within the spirit and scope of this disclosure. This application 
is therefore intended to cover any variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended to cover such departures from the present 
disclosure as come within known or customary practice in the art to which this invention pertains 
and which fall within the limits of the appended claims. 
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ABSTRACT OF THE DISCLOSURE 

A transition from a waveguide to a microstrip, including a substrate having a plurality of 
ground surfaces superimposed on one another, the microstrip extending on the substrate and a 
plurality of through-contacts providing electrical connectivity to the plurality of ground surfaces. 
Wherein the waveguide includes a waveguide wall with an opening therein, the substrate 
projecting through the opening into the waveguide such that at least a portion of the microstrip is 
disposed within the waveguide, at least one of the plurality of ground surfaces being in contact 
with the waveguide wall. 
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Transition from a waveguide to a microstrip 
State of the Art 

The present invention relates to a transition from a waveguide to a 
microstrip, wherein the microstrip extending on a substrate projects 
through an opening into the waveguide and a ground line associated with 
the microstrip contacts the waveguide wall 

Such a transition from a waveguide to a microstrip is known from US 
5,202,648. In this connection, the microstrip extends on the upper side of 
the substrate and the associated ground line consists of a conductive 
surface on the opposite substrate side which contacts the waveguide wall. 
One weak point of transitions between a waveguide and a contact strip 
designed in this way is a reflection attenuation which is frequently too low 
and also a transmission attenuation which is too high. 

It is the underlying object of the invention to provide a transition of the 
kind first mentioned which has the highest possible reflection attenuation 
and the lowest possible transmission attenuation. 



Advantages of the Invention 
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In accordance with claim 1, the ground line associated with the microstrip 
consists of a plurality of ground surfaces superimposed on one another 
which all contact one another by means of through contacts in the 
substrate. The multi-layer ground line produces a more favorable field 
conversion from the microstrip to the waveguide, whereby a high reflection 
attenuation and a low transmission attenuation arises for the transition. 

Advantageous further developments of the invention can be seen from the 
dependent claims. 

Since a throughplating is provided in the substrate at the end of the 
microstrip acting as an antenna and projecting into the waveguide, the 
transition bandwidth becomes larger. 

To be able to make a good contact between the ground line and the 
waveguide wall, it is expedient for ground surfaces to be applied to the 
substrate at both sides next to the microstrip and for these ground 
surfaces to be in contact with the other ground surfaces superimposed on 
one another in the substrate via through contacts (vias). Advantageously, 
the substrate is fixed by at least one screw on a support on the waveguide 
wall, with the screw being guided through the ground surface and an 
electrical contact being made between these and the support. 

A low transmission attenuation is achieved in that the at least one screw 
lies with its head on one of the ground surfaces applied to the upper 
substrate side at the side next to the microstrip and in that a conductive 
ribbon, which is connected to the waveguide wall, is clamped between the 
screw head and the ground surface. Alternatively to this, at least one 
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conductive elastic body can be inserted between one of the two ground 
surfaces located to the side of the microstrip and a projection of the 
waveguide wall projecting over the ground surfaces. Moreover, a 
conductive elastic body can be pressed in between the head of the at least 
one screw and the projection of the waveguide wall. 

Drawing 

The invention will be described in more detail in the following with 
reference to a plurality of embodiments shown in the drawing. There are 
shown: 

Figure 1 a perspective illustration of a transition from a waveguide to a 
microstrip; 

Figure 2 a longitudinal section A-A through the transition; and 
Figure 3 a cross-section B-B through the transition. 

Description of embodiments 

As can be seen from the perspective schematic diagram in Figure 1, a 
microstrip 2 extends on a multi-layer substrate 1. An opening 4 is located 
in a side wall of a waveguide 3 and a tongue 5 located at the substrate 
projects through it into the waveguide 3. The end of the waveguide 2 
extending on the tongue 5 acts as an antenna 6 for coupling the 
waveguide field to the microstrip and/ or vice versa. 
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As shown in more detail in Figures 2 and 3, two ground surfaces 7 and 8 
are applied to the upper substrate side next to the microstrip 2 and, in 
addition, a plurality of ground surfaces are superimposed on one another 
within the multi-layer substrate and all have the same ground potential. 
The cross-section B-B through the waveguide 3 into the substrate 1 
shown in Figure 3 shows the multi-layer ground surfaces 9 within the 
substrate 1. 

The longitudinal section A-A shown in Figure 2 shows the two symmetrical 
ground surfaces 7 and 8 at both sides of the microstrip 2. These ground 
surfaces 7 and 8 on the upper substrate side are connected in an 
electrically conductive manner by a plurality of through contacts 10 to the 
other ground surfaces 9 superimposed on one another within the 
substrate 1. The positions and spacings of the through contacts 10 are 
selected such that a field propagation into the intermediate areas between 
the ground surfaces of the multi-layer substrate 1 is prevented, since the 
function of circuits arranged in the individual substrate layers could 
thereby be interfered with. 

The ground surfaces 9 of the substrate 1 preferably project some tenths of 
a millimeter into the waveguide 3 in order to increase the positional 
tolerance of the substrate 1 with respect to the waveguide 3. The field 
configuration beneath the microstrip 2 in the waveguide 3 closely depends 
on the position of the ground surfaces 9. If the position of the substrate 1 
is now slightly changed, then the field remains unchanged due to the 
positional tolerance of the ground surfaces 9. At an operational frequency 
of, for example, 10 GHz, a penetration depth of the ground surfaces 9 into 
the waveguide 3 of 0.5 - 1.0 mm is appropriate. 
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The multi-layer substrate 1 forms a larger virtual ground, whereby a field 
configuration arises which is better transformed into a waveguide wave. 
The field is namely shaped more intensely into a field component of the 
fundamental wave type of the waveguide by the larger expansion of the 
ground (due to the many ground surfaces stacked on top of one another) 
in the direction of the broad side of the waveguide 3. 

It can be seen from Figures 2 and 3 that a throughplating 1 1 is provided 
at the end of the antenna 6 of the microstrip 2 extending on the substrate 
tongue 5. This throughplating 1 1 at the end of the antenna 6 of the 
microstrip results in a broadening of the frequency band of the transition 
from the waveguide 3 to the microstrip 2. The through contact 11 at the 
end of the antenna 6 also becomes larger due to the thicker design of the 
substrate 1, which contributes to a more favorable conversion of the 
microstrip field into the waveguide field. 

The substrate 1 is fixed to a support 14 beneath the opening 14 and 
starting from the waveguide wall by means of at least one screw - there 
are two screws 12 and 13 in the embodiment shown in Figure 2. In this 
connection, the screws 12 and 13 lie with their heads on the ground 
surfaces 7 and 8 applied to the side next to the microstrip 2 and thus 
make an electrical contact between the ground surfaces 7 and 8 and the 
ground surfaces 9 superimposed on one another in the substrate 1 and 
the waveguide wall 14. Since a contact is additionally made between the 
ground lines 7 and 8 applied to the upper side of the substrate 1 and the 
waveguide wall, the transmission attenuation of the transition is reduced. 
This contact can, as shown in Figure 2, be made by two conductive 
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ribbons 15 and 16 which are clamped at one end between the heads of the 
screws 12 and 13 and the conductive surfaces 7 and 8 and at their other 
end in the parting plane 17 of the waveguide 3 consisting of two half 
shells. 

Figure 3 shows another variant for the contact of the ground surfaces 7, 8 
and screws 12, 13 with the waveguide wall. Here, the waveguide 3 has a 
wall projection 18 above its opening 4 which projects over the ground 
surfaces 7 and 8 on the upper side of the substrate 1 . One ore more 
conductive elastic bodies 19 are clamped between the ground surfaces 7 
and 8 on the upper substrate side and the wall projection 18. One or more 
conductive elastic bodies 20 can also be pressed between the heads of the 
screws 12 and 13 and the wall projection 18. 
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Claims 

1. A transition from a waveguide to a microstrip, wherein the 
microstrip (2) extending on a substrate (1) projects through an 
opening (4) into the waveguide (3) and a ground line (7, 8, 9) 
belonging to the microstrip (2) has contact with the waveguide wall, 
characterized in that the ground line consists of a plurality of 
ground surfaces (7, 8, 9) superimposed on one another in the 
substrate (2) which all contact one another by means of through 
contacts in the substrate (2). 

2. A transition in accordance with claim 1, characterized in that a 
throughplating (1 1) is provided in the substrate (2, 5) at the end of 
the microstrip (2) projecting into the waveguide (3) and acting as an 
antenna (6). 

3. A transition in accordance with claim 1, characterized in that 
ground surfaces (7, 8) are applied to the substrate (1) at both sides 
next to the microstrip (2), and in that these ground surfaces (7, 8) 
come into contact with the other ground surfaces (9) superimposed 
on one another in the substrate (1) via through contacts (10). 

4. A transition in accordance with claim 1, characterized in that the 
substrate (1) is fixed on a support (14) at the waveguide wall by at 
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least one screw (12, 13), and in that the screw (12, 13) is guided 
through the ground surfaces (7, 8, 9) and makes an electrical 
contact between these and the support (14). 

A transition in accordance with claims 3 and 4, characterized in 
that the at least one screw (12, 13) lies with its head on one of the 
ground surfaces (7, 8) applied to the upper substrate side to the 
side next to the microstrip (2), and in that a conductive ribbon (15, 
16), which is connected to the waveguide wall, is clamped between 
the screw head and the ground surface (7, 8). 

UJ 

A transition in accordance with claim 3, characterized in that at 
least one conductive elastic body (19) is inserted between at least 
one ground surface (7, 8) located at both sides of the microstrip (2) 
on the upper substrate side and a projection (18) of the waveguide 
wall projecting beyond this ground surface (7, 8). 

7. A transition in accordance with claims 4 and 6, characterized in 
that a conductive elastic body (20) is inserted between the head of 
20 the at least one screw (12, 13) and the projection (18) of the 

waveguide wall. 
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